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1,0  DgRcaypcfioar 


iir  traffic  control  protlaa*  are  qno’oaehlng  this  country  with 
all  th«  force  of  a  rerolution.  If  the  DSIF  ia  to  aake  affectire  nee 
of  ite  ve^pona  eye  tone— ^indeed,  if  ariatioa  ia  to  aorriTe  as  a  rapid 
neaaa  of  transportation,  a  conaon  all-veather  syatan  of  control  net 
he  developed  ianadiateiy. 

In  addition  to  derelopiae  eqoipnenta  lAiidh  viU  increase  ttie 
USiy's  capability  to  control  its  traffic  OTorseas  or  in  and  oat  of 
secluded  haaes  vithin  the  Ibxited  States,  it  is  necessary  for  Uie  TJSII 
to  direct  its  efforts  towards  solrin^  the  prohlons  of  controlling  its 
adrcraf t  in  hi^  density  traffic  areas  within  the  Ihiited  States. 

in  air  traffic  control  systen  mat  proTide  controllers  with  aeeiw 
rate  and  rapid  data  regarding  ^e  positions  of  ttie  aircraft  they  are 
controlling.  It  nost  prowide  naans  for  keeping  track  of  the  inereased 
nunhers  of  hi£h  speed  aircraft,  and  means  for  antonatising  the  control 
process  Itself  as  moch  as  possible, 

Oie  simoltaneoas  control  of  nixed  types  of  aircraft,  with  widely 
Taryisg  perfomance  characteristics,  reqjoires  aatonatic  scheduling 
and  aatonatic  coapatation  of  safe  flight  paths.  As  a  farther  ecq^lanar- 
tion  of  the  problen,  it  should  be  noted  that  the  difficulties  inrolTSd 
in  controlling  higph  density  traffic  do  not  increase  linearly  as  a 
function  of  the  nuhber  of  planes,  eren  if  they  are  of  the  sane  tjpe. 

As  an  example,  14  signals  are  not  Just  twice  as  diffioolt  to  identify 
as  7  signals;  it  nay  be  ten  tines  as  hard  to  discern  who's  who  idien 
there  are  14  signals  than  idien  there  are  only  7*  Bie  probability  of 
potential  collision  courses  likewise  increases  at  a  non-linear  rate. 

Hen,  alonf,  cannot  assimilate  the  wast  anounts  of  data,  conpate 
precisely  eaou|h«  ox  act  fast  maa^  to  handle  it.  Iqiolpnent  designed 
to  handle  any  aspect  of  the  problen,  idiether  successful  or  not,  will 
hare  its  linitations,  as'nen  do.  Iben  the  problens  expand,  the  eqpip- 
nent  also  expands,  along  with  the  price,  the  nnnber  of  operators  needed 
to  maintain  and  operate  the  eqaipnent,  etc.  Each  attaapt  at  a  solution 
nast,  of  necessity,  be  a  coapronise  on  what  is  desired,  to  a  certain 
degree.  Xhe  prinary  requirement,  not  to  be  conpronised,  is  of  course 
safety. 

Vithout  the  awsistance  of  statonatic  control  eqpipnent,  the  rates 
of  traffic  noTenents  can  be  eopected  to  fall  fantastically  low,  ia 
order  to  maintain  safe  interwals,  9iis  will  occur  precisely  at  the 
time  idien  nore  aircraft  are  afailable  and  in  those  places  idiere  most 
aircraft  want  or  need  to  fly. 


X 


2.0  T^pnwAiunBT  pboobam 


39i«  HaTigation  laboratory  at  iTG&C  Is  rasponsible  for  oarryiag 
out  iBDC't  rasaareh  and  dsralopBdt  progran  in  tba  fiald  of  air 
traffic  control.  Sba  objactira  of  this  prograsi  is  to  incraase  ^a 
traffic  rate  and  capacity  of  tha  USAf  during  the  enroute,  initial 
approach,  and  departure  jhaaes  of  flight  operations. 

Die  responsibilities  are  closely  interrelated,  rerolTing  about 
different  aqpects  of  the  air  traffic  control  problen. 

Ohder  ABDC  ^oject  4651  the  Barigatlon  laboratory  is  developing 
the  traffic  control  and  scheduling  eq^lpnent  required  for  the  IRDG 
43IL  System,  Traffic  Control,  ipproach  and  Landing  (TRACdlS).  This 
involTes  making  specific  improvements  to  existing  eqaipmants,  develop-> 
ing  related  equipment,  and  specifying  necessary  operational  procedures. 

The  Laboratory  has  a  continuing  research  program  to  satisfy  the 
more  distant  needs  of  the  TJSJF.  Tbder  J^ojeet  4653  nev  techniqpee 
are  being  investigated  shioh  pr(»ise  increased  versatility,  safety, 
and  efficiency  of  control  of  aircraft  sehedulixig  and  fli^t  paths. 

Xbider  ABIX:  Project  4654  the  Leiboratory  is  conducting  BdD  in  enroute 
control,  aimed  at  determining  optimum  equipment,  configurations,  and 
procedures  for  use  by  the  overseasf. 

In  support  of  iHDB  Project  14.5  the  Laboratory  is  proceeding 
Jointly  with  Civil  Aeronantics  Administration  personnel  to  apply 
modern  radar^computer  techniques  to  eoqpedite  the  civil  and  military 
edr  traffic  within  the  TMted  States. 

Purthermore,  the  laboratory  is  required  to  investigate  shat  is 
needed  in  order  for  the  control  of  aircraft  to  be  rapidly  transferred 
between  TBACALS  and  other  systems. 

The  laboratory  program  includes  all  phawes  of  activity"  ■■researcdi, 
analysis  of  problem  arsM,  technical  development,  design  of  prototype 
equipments,  fli^t  testing,  and  monitoring  of  research  and  Reduction 
contracts. 
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2.2  Backer oiaad 


!Die  pres  ant  HaTigation  Laboratory  prograa  represents  a  trenend- 
ous  espaasion  of  the  work  started  oader  ttie  old  Tolscan  A^ojeet. 

Qie  original  objectiwe  was  to  design  an  air  traffic  control 
radar  which  would  prowide  a  neaas  for  directing  ITSAV  aircraft  back  to 
their  bases  daring  all  weather  conditions.  She  first  IH/CFB-lS  radar, 
the  (ZD^l).  was  designed  and  built  prior  to  1946  and  txsed  as  the  data 
gathering  device  for  a  test  at  naamal  edr  traffic  control  peccf omed  dar¬ 
ing  that  year,  ilthoa^  the  data  gathered  in  this  test  was  used  pri- 
narily  for  the  Tolscan  progran,  the  (XD«l)  itself  was  so  snecessful  that 
the  Bavigation  Laboratory  built  three  nore  at  the  reqpest  of  iSDC;  one 
for  the  All  Weather  Tlying  Genter.  one  for  Andrews  ATB,  and  one  for  Weet- 
over  AFB.  ihese  were  the  prinary  radar  aids  at  these  three  bases  for 
several  years  until  production  GnP=>l8°B  were  nade  available.  Inter  radar 
developBeats  for  air  traffic  eonteol  use  have  been  carried  on  at  Bone 
Air  Bevelapnmt  Genter  under  lavigation  laboratory  projects. 

She  ATCRC  program  was  then  directed  towards  a  stody  of  control 
techni^es  in  order  that  USA7  aircraft  wuld  have  greater  combat  range 
and  not  have  to  conserve  fuel  for  delays  in  the  terminal  area  at  low 
altitudes.  Oils  Involved  providing  a  means  for  controlling  traffic  rates 
of  120  aircraft  per  hour,  rather  than  only  30  or  40.  and  for  handling 
aircraft  in  emergency  conditions.  At  the  same  time,  the  USAF  placed  a 
requirement  for  means  of  controlling  mixed  types  of  aircraf t  simoltane- 
ously.  Automatic  tracking^idiile-scanning  (ABTBAC)  and  an  automatic 
dynamic  path  computer  (BAXAC)  were  developed  to  provide  the  degree  of 
precision  needed  for  such  traffic  ratesi  a  prototype  model  of  these 
devices  working  together  has  since  been  known  as  Tolscan.  Tests  in 
195^  revealed  that  Tolscan  was  capable  of  producing  the  needed  precision. 

The  ATCRC  navigation  Laboratory  program  objectives  were  thm 
so^anded  to  include  the  accoaplishment  of  the  above,  but  to  more  than  one 
airfield  simultaneously,  and  to  iziclude  provisions  for  aec^ting  aircraft 
at  greater  distances,  higher  altitudes,  travelling  at  greater  speeds.  eto.» 
and  to  provide  this  capability  for  more  aircraft  slmniltaneously.  witib  no 
less  in  accuracy.  !Qxis  resulted  in  specifications  for  the  first  Al/G9r->3 
written  in  1954. 

Since  ^lat  time  ^e  scope  of  the  laboratory  program  has  con¬ 
tinued  to  grow.  The  objectives  now  include  all  the  above  plus  simnltane- 
oos  control  of  departures  and  enroute  traffic,  such  as  mi^t  be  present 
within  the  120»mile  radius  of  a  busy  terminal  control  center.  Objectives 
now  extend  to  such  areas  as  &e  desigi  of  a  fli^t  plan  eoaputer  which  can 
clear  aircraft  along  proposed  fli^t  paths  prior  to  take-off.  problems 
volved  in  accepting  control  of  aircraft  from  various  otiier  control  agencies, 
how  to  control  aircraft  in  particular  geographical  areas  with  limited  radar 
coverage  or  restricted  airspace,  etc.  Xach  problem  area  incudes  multiple 
facets  as  tn'iefly  described  in  '&e  following  sections. 


3.®  fACILlTniS 


3,1  TRACALS  Hlgbi  Control  Center  (SPCC) 

• 

IBCDUMs  So  deternliie  optinoa  eqaipnenta,  configurations,  and  procoduras 
naeessary  for  saooth  control  transition  'betveen  TOACALS  and  other  sTStsos 
such  as  SAOB*  SACS.  BADOB.  etc. 

She  snTiromneat  in  ehich  an  air  traffic  control  STstssi  ftmetion 
is  uot  an  isolated  one.  Aircraft  oast  he  transferred  from  the  control  of 
one  groundohaaed  sjstsei  to  another  at  a  fast  rate,  conaensnrate  vi^  the 
▼arions  aission  ohJectiTes.  villv  no  possihility  of  confusion  of  signals, 
■imp  of  f li£^t  data,  or  danger  to  the  aircraft.  Other  aircraft  aay  hare 
to  he  transferred  sinnltaneously  froa  ciril  enroute  centers  such  as  a  CAA 
Air  Soute  Sraff ic  Center. 

Oiie  is  not  a  sisqple  prohlea  for  it  inrolres  rery  precise  data  regard¬ 
ing  each  aircraft  and  a  hi^  degree  of  coordination  hetveen  ageaiMies  and 
controllers.  Positional  inforaation  anst  he  in  teras  idiich  are  adequate 
for  req>id  identification  of  liie  aircraft  signals  hy  the  systea  accepting 
control.  Aircrau't  flight  data  SRxst  he  transaitted  in  advance,  ready  for 
correlation  with  the  corresponding  aircraft  signals.  Direct  ground-to-air 
coamoni cations  auat  he  estahlished  hetveen  the  pilot  and  nev  controller, 
vith  radio  chann^s  coordinated  to  eliainate  overloads  and  to  insure  that 
each  pilot  is  directed  to  change  to  the  correct  channel  idien  transfer  is 
about  to  take  place.  At  no  instant  of  tiae  can  there  he  any  qnastion  as 
to  idio  is  in  control  of  the  aircraft. 

It  should  he  noted  that  control  transition  vill  not  occur  in  a 
vaeuna;  TRACALS  operations  vill  not  he  internn;>ted  idxile  aircraft  are 
being  transferred.  Bather,  control  transition  is  foreseen  as  a  continu¬ 
ous  process,  alvays  taking  place  vith  outside  agencies  at  one  end  or  the 
other  of  an  aircrafts  passage  through  a  TRACALS  control  area  and  con¬ 
tinually  occuring  hetveen  operators  of  the  USACALS  equipaent  vithin  a 
TRACALS  control  center. 

To  evolve  vorthidiile  solutions,  the  latest  HBACALS  equipment  develop¬ 
ments  must  he  congregated  and  operated  in  a  realistic  ground  environaent. 
The  configuration  of  these  eqoipnents  vithin  a  control  rooa  vill  he  deter- 
ained  hy  the  adequacy  of  the  arraageaent  for  producing  efficient  control 
transition  and  hy  the  basic  control  functions,  there  possible,  transition 
should  occur  hetveen  operators  idio  are  jAxysically  located  next  to  eadi. 
other  in  order  to  facilitate  coaBunications.  These  operators  should  he 
provided  vith  a  coaaon  video  display  id&ioh  they  can  share,  in  addition  to 
their  separate  ones,  idxere  necessary,  for  transferring  of  signal  identifi¬ 
cation.  there  the  controllers  are  located  at  different  agencies,  at  least 
one  of  them  should  he  furnished  vith  a  video  display  siailar  to  that  vhieh 
is  available  at  the  other  agency.  Provisions  anst  he  aade  hy  idiich 
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(3.1  continued...) 

departures  can  be  safely  meshed  vlth  inboxmd  traffic,  a|id  by  nhich  a 
departing  aircraft  can  rererse  his  direction  and  q]iiic]cly  be  accepted  by 
an  inbound  controller  in  ease  of  engine  trouble,  etc. 

She  equipments  and  procedures  erolred  must  not  be  limited  in  their 
egpplication.  Shat  is,  they  most  be  flexible  enou^^  to  allow  for  control 
teansition  inring  all  weather  conditions  and  be  easily  modifiable  for 
use  in  different  geogrephical  locations.  Shey  must  proride  means  for 
handling  large  numbers  of  aircraft  simultaneously  in  the  transfer  stage, 
since  an  HFCC  is  e]Q>ected  to  furnish  a  capacity  for  controlling  at  least 
70  aircraft  simultaneously.  Sransition  must  be  rapid  enou^  to  insure 
that  the  SRACALS  automatic  control  equipment  will  eff  ectiwely  produce 
inbound  traffic  rates  of  120  aircraft  per  hour  per  runway. 


IPSBQdffls  Oie  JJFCBlO  lavigation  Laboratory  is  creating  a  TRACATiS  Hi^ 
Perfcrmanee  Control  Center  (EPGC)  at  its  Tort  Bawes  site  in  Boston, 
with  the  primary  objective  of  finding  out  what  is  needed  for  aircraft 
to  be  rapidly  transferred  between  systems.  Oiis  is  the  only  area  in 
the  Ohited  States  idiere  SAfflC,  lACS  and  BADQB  missions  are  being  experi¬ 
mentally  flown  today.  The  CAA  ABSC  for  the  Bew  Inland  area  is  located 
within  ^ee  miles  of  Ihe  site.  Aircraft  movanents  in  the  vicinity  of 
Boston  provide  a  realistic  high-density  traffic  environment. 

Renoting  linla,  some  of  uniqu.e  design,  will  tie  the  HPCC  to  &e 
USAF  SAGS,  ZAC  and  Base  Defense  ^tems  and  to  the  Boston  ARZC*  Tele¬ 
phone  and  teletype  machines  will  be  installed  to  handle  data  transmis¬ 
sion.  A  PAR  indicator,  Ulvin-Hu^es  radar  projector,  and  AH/UPA-35 
universal  iiodicators  will  serve  ats  data  diaplays  (in  addition  to  tiie 
two  16'’°  and  one  I9"  PPl' s  idiich  are  part  of  the  .  An  ISS-B 

final  approach  radar  link  for  reuoting  data  from  Logan  Airport  is  on 
order,  and  a  ^0°°  horisontal  display  being  developed  on  contract  by  BADC 
is  scheduled  for  installation  upon  delivery. 

The  latest  devel(3pnents  in  tradffic  control  and  sehednling  eqqipnent 
will  ba  installed  in  the  HPCC,  including  a  Traffic  Flow  Groxp,  an  AIG 
Central  1S/0SI-3(23X-1) ,  Antomatie  Ralay  Gbroip,  Track  Substitnte  Gkocp, 
data  link  couplers,  ate.  Bie  EPGC  will  receive  its  primary  radar  data 
from  a  modified  AR/FPSx6.  It  will  also  be  equipped  with  an  AS/<&Ap>9 
direction  finder,  AH/<SX>18  radar  identification  set,  an  MBR-4  radar 
relay  resioting  link,  RAFAX  recorder,  DHF/'VBF  radio  conBunicatlons 
equipment,  and  an  ABr/FSA°4  communications  central.  Most  of  the  above 
items  are  described  in  more  detail  in  the  following  sections. 

Army  Boglneers  are  constructing  a  new  building  of  epproximately 
7000  aqoara  feet  idiich  will  be  uaed  solely  for  the  control  room  and  its 
associated  equipment.  In  the  contufol  room  various  physical  arrangementa 
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(3.1  contiimed. . . ) 


of  diqplayBg  scopes,  aatomatlc  aids  and  control  consoles  are  possible. 

Cable  dncts  will  allow  for  esqperiacntallj  testing  different  configorar* 
tions.  A  confer ence-tjpe  arrangaent  of  controllers  wonU  be  preferable 
to  an  assably  line,  but  tbe  number  of  operators  idio  can  be  grot^>ed 
around  a  single  horizontal  display  ie,  of  course,  limited.  Priorities 
will  be  assigned  to  their  functions,  some  coaqpromises  reached,  or  new 
methods  derelcped  for  handling  contool  transfers  between  certain  posi^ 
tions,  9ie  equipment  configuration  will  be  such  that  the  EPOC  can 
function  mamiallj,  at  a  reduced  rate,  in  tiie  erat  of  failure  of  the 
automatic  eqiaipmat. 

As  a  prerequisite  of  obtaining  solutions,  it  is  necessary  to  actually 
perform  the  transition  process  and  determine  the  nature  and  extat  of  the 
problas,  Iqulpmat  used  for  raoting  and  displaying  wida  data  will  be 
tested  for  adequacy,  and  methods  used  for  routing  fli^t  data  sah  as  by 
telejdione,  teletype  and  flight  data  strips  will  be  replaed  as  soon  aa 
possible  with  a  more  rapid  systa  of  data  transmission,  capable  of  hi^ 
capacity  storage  and  automatic  display  of  data  whan  and  idiera  it  is  needed. 

Initial  HPCC  flight  eocperimaatation  will  be  with  USAF  DSP  test 
aircraft,  with  commercial  adrcraf t  possibly  participating  in  later  stages 
of  the  testing, 

Con'^ol  of  military  aircraft  will  be  transferred  to  ^le  HPCC  from 
^e  major  weapons  systems  on  an  ecperimental  basis  upon  coapletion  of 
Tarious  test  missions,  ihe  HPCC  will  &en  control  the  aircraft  back  to 
their  respeetire  bases,  located  within  a  4(>°mile  radius  of  tite  HPCC, 

It  is  expected  that  control  will  be  transferred  from  the  combat  sys¬ 
tems  to  the  BPCC  irtiile  the  aircraft  are  between  130  and  200  miles  of  the 
HPCC,  foocedures  and  equipment  will  defslsed  f^  controlling  departures, 
such  as  military  scrambles,  in  order  to  insure  their  safe  passage  throu^ 
busy  terminal  areas  regardless  of  weather  conditions  or  the  prevailing 
traffic  situation. 


IBZEnDSD  1!7Sls  All  operations  will  be  eoperimental  in  nature;  it  is  not 
intended  that  the  BPCC  at  Tort  Dawes  will  provide  any  military  or  civil 
agencies  with  a  traffic  control  cepability  on  an  operational  basis.  It 
is  anticipated  that  the  eqiuipment  installed  and  &e  control  concepts 
used  will  change  sub  stantially  as  the  HPCC  flight  esperimentation  pro¬ 
gram  progress es. 

In  addition  to  its  primary  mission  of  evolving  emoo&  transition, 
the  HPCC  will  serve  as  the  vehicle  by  idiieh  newly  developed  eqnipments 
can  be  scientifically  tested  in  a  realistic  operational  environment. 


(3*1  eontixKuid. . . ) 


Qie  HPCC  alBS  to  aeikiw  a  substaatially  hi^or  lerol  o£  p«rfoi»* 
anee,  1>oth  as  to  traffic  rate  sad  traffic  capacity,  tiian  aoy  other 
existizig  control  center  in  the  eorld. 

Zhe  lairlcation  laboratory  intends  to  renote  radar  data  from  the 
final  approach  facilities  at  Lccan  International  iirport  in  order  that 
aircraft  can  he  eqperiasntally  controlled  throng  final  approach  and 
taxi  froB  the  HPCC«  llrcraf t  to  land  at  other  fields  will  he  tnmed 
orer  to  the  final  approach  facilities  at  those  fields  ihen  they  reach 
the  final  entry  gates. 

It  is  e3q>ected  that  analysis  of  EFCC  operations  will  contrlhnte 
greatly  toward  plsnning  of  the  CoMon  (jClTil/ Military)  STsten. 


SSAfOS:  She  new  hoildlng  for  the  TRACALS  HPCC  will  he  collated  in 
the  Spring  of  1957*  Installation  of  initial  series  of  equipments 
will  begin  at  that  date;  and  operational  teats  of  the  initial  cozifl- 
gorations  should  begin  in  the  Saamer  of  1957*  iU  eqiaipnent  for  this 
phase  la  on  hand  or  on  order.  Sqpipments  of  a  more  adraneed  nature 
will  he  prograaaied  into  the  facility  as  soon  as  they  are  ddiTered 
from  &e  contractors. 


3«2  toerlneotal  aaroute  Control  Cmtgr  (HOC) 


PBQBUBN:  She  TJSAF  raqiolree  a  eagpabllity  c£  eontrollixig  aircraft  during 
the  enroute  phase  of  fli^t  outside  the  Z.  !•  It  oust  he  possible  to 
establish  air  routes  OTsrseas  vith  cspability  of  aoeepting  fll^t  plans, 
granting  clearances,  ezercising  fli^t  control,  integrating  pilot  reports 
with  the  output  of  data  collection  devices,  aroiding  collisions  with 
raxidom  aircraft,  etc.  Traffic  ce^acity  and  rates  required  are  consider¬ 
ably  higher  than  the  CJJl  system  now  plaimed  for  the  Z.I.  She  effectire 
control  of  high  altitude  flights  by  jet  aircraft  is  probably  the  most 
difficult  aspect  of  the  problem. 


AFPRQASEt  The  navigation  Laboratory  will  establish  at  Fort  Dawes  a 
minimum  ground  environment  for  carrying  out  flight  esperimentation  in 
the  control  of  enroute  traffic. 

This  facility  will  make  use  of  those  items  in  the  SBiCALS  HPCC 
which  are  common  to  both  enroute  and  terminal  problems,  i.e. ,  voice 
communications,  direction  finding,  data  link,  modified  iJr/lTS->8  radar, 
the  Ei^  Qpallty  Eemotlng  Group,  the  simulators,  Eelvin-Hu^es 

displays,  etc.  The  enroute  facility  will  also  include  a  number  of 
separate  conponents  designed  q;>ecif ically  to  meet  those  characteristics 
of  the  enroute  problem  ihere  the  parameters  differ  widely  from  tixe 
terminal  problem.  This  involves  such  items  as  automatic  tracklng-while- 
scazmlng,  a  (lagnetronic  Heservisor.  a  night  Plan  Sztrapolator  (MANH), 
etc. 


XHTEEIDED  USE:  Oils  facility  will  permit  the  Eavigatlon  Laboratory  to 
carry  out  scientifically  controlled  experiments  on  varioxus  aspects  of 
the  enroute  problem;  the  quantitative  data  from  these  tests  will  pro¬ 
vide  a  firm  basis  for  specifying  future  enroute  control  equipment  for 
the  USAS'. 


STATUS:  Building  space  for  this  facility  is  now  available  in  T-22  at 
Fort  Dawes.  Although  it  will  be  possible  to  begin  e^perimeatation  on 
a  very  limited  scale  during  the  Fall  of  195^,  the  enroute  facility  is 
not  eopected  to  have  any  substantial  capability  until  1957* 
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4.0  T^ATA  nnT.T.^ioir  ATO  DISPLAY  EQIJlPiaaJT 


4.1  Modified  A3l/-rPS^  TtmA^  S4>t 


PRCBLIM:  To  o1)tal]i  accorate  and  rapid  poaltlonal  data  on  all  BOdeni 
hl^  perfornanoe  aircraft  vithln  a  120*4iile  radlaa. 


iFPRQAGH:  A  standard  AH/FPS-d  vaa  obtained  fron  AMC.  A  75~f oot 
steel  tover  was  erected  at  Port  Paares,  and  the  A5/PPS-8  vaa  aoimted 
on  it.  General  Slectric  Gospany  vaa  avarded  a  contract  for  a  aodl- 
f  ication  kit  to  increase  the  p.r.f .  to  approxlaattfly  600.  A  (Sn^lB 
vaa  obtained  and  Installed  to  provide  200-nlle  coverage  in  all 
veather. 


mTKBDSD  TJSS:  Hie  AB/PPS-S  (modified)  vlll  be  the  basic  radar  data 
collection  aonrce  for  &e  TRACALS  HPCG,  the  Xq^erimemtal  Xnroute 
Control  Center,  and  Ihe  Coimon  Syatea  X^qperimentation  Activity  at 
Port  Paves.  The  CAA  vlll  evalnate  its  coverage  and  vlll  ranote  Its 
data  to  the  Boston  Air  Route  Traffic  Center  if  they  find  it  accept¬ 
able.  The  radar  vlll  operate  at  10  rpm; 


SIAICS:  Ibmodifled  iB/PPS-8  is  nov  installed  and  ready  for  coverage 
tests.  Modification  kit  is  on  band  and  vlll  be  instedled  after  un¬ 
modified  set*  s  coverage  has  been  measured  for  later  ooiparison; 
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4.2  Video  Integrating  Group 


paCBLBI'I:  To  obtain  strong  and  consistent  signal  returns  on  all  air¬ 
craft  vithin  the  coverage  area  of  existing  air  traffic  conte’ol  radars, 
such  as  the  M/FPS-S  M/CPH-18.  It  is  esqpecially  inportant  to 
enhance  and  stabilize  video  signals  if  the  controlled  aircraft  are  to 
be  aatomaticall7  tracked.  Since  these  radars  are  already  in  produc¬ 
tion  and  operational  use,  it  is  ingportant  that  is^rovements  be  in  the 
form  of  modification  kits,  rather  than  basic  changes  in  radar  design. 


APPBQACH:  ▲  video  integrating  circuit,  which  builds  up  all  minimum- 
discerxiible  signals  until  they  are  satiufation-level  signals,  was 
designed  by  the  AFGEC  navigation  Laboratory  and  incorporated  in  an 
eo^erimental  modification  kit  idxich  has  bean  used  successfully  with 
the  iB/CFS=>l8(2I}->l)  radar  experimentally  since  1952.  For  automatic 
tracking  of  Jets,  it  is  estimated  tiiis  siiaple  circuit  increases  tiie 
usable  control  range  by  about  33  psz*  cent. 

Qiree  Video  Integrating  Grox^>s,  capable  of  eoahancing  the  signals 
received  from  either  M/ C«P5«18  or  AE/FPS.^  radars,  are  now  being  built 
on  contract  by  the  Airborne  Inatruments  laboratory.  The  Video  bitegrat- 
ing  Group  substitutes  a  double-pa^  MTI  delay  line  for  the  radar*  s 
single-path  line,  uses  one  path  for  MTI  and  the  new  path  for  recirculat¬ 
ing  the  video.  Succeeding  pulses  from  a  target  add  togetiier,  thereby 
strengthening  the  received  video.  The  Video  Litegrating  Groups  also 
include  pulse  length  discriminators  for  assistance  in  rejecting  inter¬ 
ference  prior  to  integration. 


XEXSSDED  USE:  She  three  groups  being  built  by  AoIoL.  will  be  used  as 
follows:  the  first  with  navigation  Laboratory* s  AET/FPS-S  radar,  one 
at  ¥ADC  TRACALS  facility,  and  one  for  service  test  at  APG.  The  cir¬ 
cuit  can  be  easily  modified  to  produce  similar  kits  for  any  search 
radar,  simply  by  changing  the  length  of  the  delay  line  to  correspond 
with  the  particular  radar’s  p.r.f. 


STATUS:  Delivery  is  scheduled  for  PT-57. 
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PECDIBM:  So  provide  a  SRACALS  EFCC  with  video  data  processed  by  the 
SAGS  counter.  A  picture  of  the  positions  of  the  tracked  aircraft, 
with  pertinent  track  nomhers,  is  needed  in  the  HPCC  for  rapid  and  safe 
control  transition  of  alreraf t  returning  to  base  from  Air  Defense 
missions  and  to  determine  the  value  of  processed  SAG!  data  for  TBACATfi 
and/or  Common  (Civil/Military)  S]nstaai  tise.  A  "quick  fix"  is  needed  so 
that  fli^t  experimentation  can  be  canied  out  as  soon  as  possible. 
Also  progress  is  required  towards  an  optimum  meaxis  of  tying  the  two 
systems  together. 


AFFIEQACH:  The  A7GEC  navigation  Leiboratory  has  initiated  two  contracts 
concerned  with  the  remotiag  of  processed  data  from  the  Experimental 
SAGS  Subsector  to  the  Havigation  Laboratory's  HFCC  and  the  Common  Sys¬ 
tem  test  facility  at  Sort  Dawes. 

As  an  immediate  solution.  General  Electric  Coqpany  is  designing 
and  fabricating  a  2000-line  closed-loop  TT  system.  A  television 
camera  will  be  located  at  an  area  surveillance  display  in  the  SAGS 
control  center  at  Bedford.  Massachusetts;  a  wide-baad  forward-scatter 
microwave  link  will  relay  the  data;  and  three  27"  TV-type  tubes  will 
display  it  at  appropriate  locations  in  the  Sort  Dawes  control  facilities. 

As  a  long  range  study,  the  navigation  Laboratory  has  a  contract 
with  Technitrol  Sogineering  Cospany  of  Hiiladelphia  aimed  at  producing 
a  more  optimum  method  of  selective  data  transmission  between  SASB  and 
TRACALS  control  centers. 


USE:  In  line  with  present-day  national  policy,  the  long  range 
objective  is  to  utilize  most  effectively  and  economically  the  data 
already  available  within  ttie  Air  Defense  Command.  SAGS  data  will  be 
used  during  control  transition  from  the  SAGS  weapons  system  to  the  HFCC. 
with  HFCC  operators  identifying  the  aircraft  signals  by  correlating 
their  positions  on  the  r emoted  SAGS  display  with  their  positions  on  a 
display  of  AH/TFS-8  radar  data. 


STATUS:  Tbe  Havigation  Laboratory  has  ordered,  with  BAD  funds,  one 
model  of  the  High  (^lality  Bemoting  Groxp.  It  is  scheduled  to  be 
delivered  in  December  195^  and  will  be  installed  and  placed  in  operas 
tion  between  the  A1I/FSQ>7  at  Bedford  and  the  HPCC  at  Fort  Dawes  in  the 
Spring  of  1957. 
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4>«4 

ISDBUNt  To  obtain  «xt«nd«d  radar  eoraraga  for  aag^arlaaital  fUi^t  taata. 


AEF930ACH:  la  lffiE-4  haa  l>aaa  ordared  froai  TT-56  fonda  and  will  ba  Inatallad 
1 4niriTig  IDC  radar  on  Gi^a  Cod  vllh  tha  HFCG,  ncC,  and  CaaU. 

UTKHSXD  XJSS:  To  compare  tha  roaotad  Tldao  vith  that  obt  r  ^aed  froB  ISia 
IH/TPS-8  at  Tort  Bairea*  the  Hl^b.  Qoallty  Saaotiag  Groiq)  ^  froa  Sl<3,  and 
ranotad  data  from  ClCS-iBlDGX  at  Bedford,  in  order  to  eraJ  ttxe  ralatlTe 
worth  of  theae  rarloua  data  aoorcaa  and  tjpea  of  raw>tiag. 

SSIZUS:  i^arantly  funded  In  TT-56,  bat  no  definite  ncigotiationa  in  pro- 
grea  to  date. 


4.5  urn,?  Llalr 

BBQBIXM:  To  proride  final  asiproaeh  data  fr(«  Logan  lixport  GGl  to  ttie 
HFCG  to  teat  integration  of  TOlGlTiS  traffic  control  wiiai  GIA  final  aiiproaidi 
control. 

IFTBOAGHs  To  obtain  an  NBB-2  raaioting  link  and  inatall  it  between  Logan 
ilrport  and  Tort  Bawea. 

IHXULOJCD  XJSX:  To  aiqply  data  to  a  PAR  indicator  in  the  BFCC  and  carry 
out  fli^t  testa  Jointly  with  Cll  on  i3r/0SB-3  feeding  aircraft  into  Logan 
final  approach. 

STITUS:  Ponding  achedoled  for  adTanee  TI-57  aerfice  teat. 
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4.6  ytnAarr 


ISQBIIN:  fo  locate  the  aslanxth  hearioc  of  aircraft  ’bvjooA.  the 
corerage  pattern  of  the  fiPCC  or  OCC  and  atear  then  into  it. 


IFFBOdGH:  BiDC  la  proriding  one  nodel  of  the  MK/CBlr-9  to  iVGKC 
Barigation  liB2)orator7. 


IHZBSmXD  USB:  Ohe  Jai/(m^9  will  be  inatalled  at  Tort  Bawea  and 
its  data  remoted  Into  the  BK}C  and  XBCC. 


STAXQS:  Iqalpnent  ddlTery  dna  in  Sannar  of  1956.  loatallaticn 
in  the  Tall  of  1956. 
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4.7  g»4ig_l»0(il^^  Sy»t<w  to  Ummxf  neratlon  ingla 

XBQBIJH:  So  iHTesti^t*  a  nav  aad  proaisiaf  tachniq;aa  for  obtaiaiag 
hel^t  infOTBatloa  •laoltaaootuilj  with  raa^o  and  asiaath  data. 


dFfRQAGH:  Bxo  AVGHC  Varl^atlon  Xaiboratory  initiated  a  pardb.aee  reqoMt 
for  desisn  of  a  radar  reeeiTisg  sjatm  in  aecordaaee  with  ■arisation 
LalMratory  perforaanea  apaeif  ieationa.  Iha  sjitai  will  not  indlnda 
an  antanna»  but  will  ba  daalgnad  to  oparata  froai  one  abich  is 
to  that  daseribad  in  IFGSC  intsnna  laboratory  laehnieal  Maao  So.  102, 

"A  lav  Method  for  Obtaining  Birae  Coordinate  Badar  Inf oraation*  by  C. 
SLettan.  Biia  aatanaa  vill  proTide  tvo  radar  signals  shose  rslatiTS 
r-f  phase  vill  vary  linearly  as  a  fonetion  of  eleimtion  angle  of  the 
target  aircraft. 

Sie  contract  calls  for  ttie  radar  recaiTlng  systaa  to  aecspt  r-€ 
signals  from  tvo  antenna  tarminals.  measure  the  rslatlTe  phase  angle 
betvaan  the  tvo  signals  (to  an  accuracy  of  one  degree),  and  conrert 
the  measured  phase  difference  into  a  video  pulse  output  vhosa  ampli¬ 
tude  is  proportional  to  the  phase  difference.  Bxe  pulse  vill  occur  in 
time  coincidence  vith  the  video  pulse  representing  range  and  aslmnth 
of  the  target. 

fhe  receiving  system  vill  not  alter  the  relative  phase  angle  of 
the  received  signals.  It  vill  be  capable  of  operation  vith  either 
radar  or  beacon  signals,  and  vill  function  vith  any  radar  vhose  pulse 
vidths  are  vithin  0,5  -  3,0  microseconds.  The  system  vill  include  a 
self -checking  circuit  for  automatically  monitoring  the  accuracy  of 
phase  sMssurmBent  and  correcting  for  any  drift  that  may  occur. 


)XD  USE:  She  contractor  is  reqiaired  to  construct  an  eoqperimental 
model  of  his  design  so  that  system  parformanee  can  be  demonstrated. 

Tor  this  test,  the  contractor  vill  provide  an  L-baad  r-f  signal  generator 
iddeh  vill  generate  the  tvo  phase-shifted  pulse  signals  for  Injeetioa 
into  the  front  end  of  Ihe  receiving  system. 


S3AZUS:  !Diis  TT-57  BAiD  contract  has  not  yet  been  amarded. 
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4.8  Q€n«>tori 


PBOBIXM:  So  prorldo  eoatrolla'blo  •inlatod  alrerif t  alcaala  for  vaa 
in  teatlng  tho  aecoracy,  rata,  and  capacity  of  ttia  maar  control  darlcaa 
vhich  vlU  l>a  in  the  HFCC.  tha  UCC  aai  CSaU. 


dFPRQAGH:  Tukla  hara  l>a€n  prograaned  in  IT~$6  aarfioa  taat  for  a  16- 
target  almlator  naing  digital  taohnlq]aaa.  It  will  hacra  a  ranga  of 
108  mllea  in  incroaionta  of  0.1  of  a  adla  and  aiianth  cororaga  Itooni^ 
360  degreaa  in  ineranonta  of  0.33  dagraa.  tha  targata  will  fada  on 
tangential  conraea  and  in  accordanca  with  the  ear^'a  curTature.  far- 
get  Telocity  ia  controllable  fron  0  to  2000  knota  and  f omard  Telocity 
will  be  redocad  if  aircraft  ia  cllablng.  Ihraa  laywa  of  wind  can  ba 
inserted  indopondontly. 

INSKHDID  USX:  Sila  alnnlator  Kill  ba  inatalled  ia  tha  HPCC*  bat  will 
feed  the  other  two  e^erinontal  efforta  alao.  She  alaolator  can  bo 
manually  controUad  or  prcgraaBied. 

STATUS:  Specif  Icationa  wore  prepared  by  the  Xacfigatioa  Inbcratory* 
and  AMD  ia  now  negotiating  a  contract  with  tha  Xavton  Company  of  Xhn- 
cheater,  Connecticut,  for  this  eqpipnint.  DellTery  is  aoqpacted  ia 
Spring  of  1957*  SerTlce  teat  funds  hare  been  requested  ia  fT-58  to 
add  another  I6  targets,  since  tha  enronta  prcblen  will  raqpira  tiiia 
additional  anount  of  siaolated  traffic. 
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IBOBIIM:  To  ad«qD*t«l7  dlaplaj  th*  Tarioxui  tjpM  «ad  piacM  of  data 
in  tha  HPGC,  BCC»  and  CSli. 


ilSBOACH:  Xha  larl^tion  Ltf^ratorj  haa  initlatad  action  to  o'btaln 
tha  follovins  diqtlaTi: 


(1) 

(2) 

(3) 

(4) 

(5) 


lij^t  (8)  Indicators  (/ron  iMC) 

Gha  (1)  30*  Horisontal  Display  (fron  BiDC) 

Oba  (1)  PIR  Dadioator  (from  TT-56  sarrica  taat) 

Two  (2)  KdlTin-Bai^aa  Ibojactors  (from  71^56  ssrrica  taat) 
Qna  (1)  lialti*«olor  IPX  (from  BU)  fimda) 


nSIHDlD  USE:  Biasa  indicators  will  ha  nsad  in  tha  thraa  anpariMntal 
cantars  and/or  efforts  as  naadad.  lha  priaary  obJactiW  of  obtaining 
aaoh  is  aa  follows: 

(1)  Tha  basic  radar  displays  at  1H/7PS-8  data  in  lha  HPCC, 

BCG  and  CSBA. 

(2)  Tha  nain  sonitor  display  la  13:a  IPCC. 

(3)  Po  display  tha  Logan  PiB  data  in  tha  HPCC 

(4)  To  obtain  larga  scala  display  for  ontar  bonndary  of  HPCC 
control  araa  snd  for  snronta  control  in  lha  BCC. 

(5)  ^  proTida  an  aapsriaantal  display  with  targats  oolor-codad 
in  sawan  possibla  color  conbinations,  Xipariaontal  tasts 
will  ba  mn  to  dataraina  adTsntaga  of  using  colors  to  rspr^ 
sent  such  iteas  as  aircraft's  altitndSt  destination,  ate. 

Its  i^lication  to  Tariotut  phases  of  fli^t  will  ba  araluatad. 


STATUS:  All  it 


are  on  order.  Bb  ddiwary  dates  are  available  yst. 


5.0  PigA  EODinP.  OOKFOTHKar  iHD  IRiWSMTSsmir  gpiHflHn! 


5.1  Bontiitf  Qponn 


WflBMBft  Hov  to  rout*  and  display  aircraft  fli^^t  data  and  how  to  coaHOp 
nieata  traaaf ar  aaaaagas  rapidly  and  accxtrataly  anon^^  to  satisfy  tha 
naads  of  controllars  handling  larga  xraaibara  of  higih<*apaad  aircraft.  It 
is  knonn  that  aodating  aathods  of  coaonnicating  inforaatioa  hatvaaa 
oparatora  (by  flight  data  atripso  yalling  aeroas  ttia  control  rooa,  or  by 
talatypa  and  telaphona  batvaan  control  cantors)  viU  ba  inadaqoata.  boHi 
aa  to  apaad  and  capacity  for  handling  tha  high  traffic  rataa  aopaetad  in 
tha  fut-ora. 

idaq]aata  flight  information  moat  ba  arailabla  at  tha  agppropriata 
control  position  idian  naadad.  ttian  control  of  an  aircraft  is  paaaad 
from  ona  oparator  to  aaothar.  tha  accapting  oparator  naada  adranoa 
fli^h^  data  in  ordar  to  idantify  tha  aircraft  signals  and  coaPBonicata 
with  tha  pilot.  Ha  naads  naans  for  raquesting  a  daisy  in  tha  tranaf ar 
if  he  is  oTarloadad,  a  naans  for  raqaasting  a  transf  ar  ihan  ha  ia  ready, 
and  naans  for  acc^ting  control  responsibility  idian  identification  and 
radio  contact  baa  bean  nada  with  tha  pilot.  Pamancnt  data  records  nost 
ba  naintainad. 


AFFHOACHs  Xha  AFGRC  larigation  Laboratory  spacifiad  the  operational 
reqairanants  for  an  Antonatic  Data  Eouting  Qronp  now  being  designed  on 
contract  by  Cook  Basaarch  Laboratories. 

She  reqairanants  call  for  keyboards  and  data  display  boards  to  ba 
fornishad  all  HFGC  controllars  and  also  all  operators  located  at  tha 
other  systan  canters  inTolrad  in  control  transition  of  tha  aircraft, 
such  as  SAQX,  ZAC,  and  GAA  AB2C  centers,  with  a  cantral  storage  dran 
located  in  the  TRAflATiS  HFGC. 

In  addition  to  accapting,  routing,  and  displaying  partinmit  flight 
data  at  tha  proper  place  at  tha  proper  tine,  tha  design  viU  prorida 
naans  by  tdiich  the  operators  can  rapidly  coaaninicata  tha  nacassary 
transfer  nassagas  to  each  other  and  naans  by  idiich  each  one,  in  tom, 
can  accept  responsibility  for  control  of  tha  aircraft.  Zhasa  nassagas 
vlll  be  displayed  on  tiie  data  boards  on  a  line  vitti  tha  data  of  aircraft 
concerned.  Data  raqalremeats  mra  apacif iad  for  both  inbound  said  out- 
boond  aircraft,  vith  specifications  for  antonatically  notifying  tiia 
HPCC  Operations  Scperylsor  of  tha  traffic  sorkLoad  at  each  posltioa  at 
all  tines. 
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(5*1  contlmad.^,) 


UnSSnSED  nsi:  Uxlle  ttie  Aiitoaatie  Data  Ecfutisg  Groi^  is  beiag  deel^ed 
to  satisfy  tile  needs  of  the  IsTlgation  Ishoratory*s  HPCC,  it  should  he 
flexible  enoo^^  to  satisfy  the  needs  of  othsr  TRAGALS  HPCC*s,  It  mj 
not  he  feasible  to  expect  that  all  the  detailed  q^ecs  will  he  set  or 
that  it  viU  he  practical  to  hnild  a  single  eqoipBsnt  with  capacity 
snon^  to  aeet  all  the  needs  of  Tarious  IBACALS  centers.  She  present 
design  contract  vill  directly  result  in  a  contract  for  a  prototype 
Antomatie  Data  Boating  ^oop.  If  snceessfol,  sisdlar  equipments  vill 
have  vide  application. 


STATOS:  Sie  design  vork  is  being  funded  from  the  B&D  program  and  vlU 
he  coapleted  in  the  S^ing  of  1957*  77-58  fttnds  hare  been  requested 

for  a  serTiee  test  model. 
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5*2  Traffic  Plow  Grotm 


IBOBLBI:  To  ragolate  the  flow  of  air  traffic  Into  a  taralxud  area  so 
that  too  nany  aircraft  will  not  arrlTd  all  at  once,  reqjoiring  aijmltana- 
ona  identification  and  caosin^  an  OTerload  of  the  ays  ten  in  nse  within 
the  teminal  area;  to  proTide  early  warning  of  anticipated  tradTfie  peaks 
in  order  that  any  long  delays  nay  be  taken  idiile  the  aircraft  are  still 
at  higii  cruising  altitudes  and  outside  the  nore  congested  precte e-control 
area;  and  to  ke^  track  of  the  aircraft  so  directed. 


JkITBQACH:  Qie  ifCRC  Irrigation  laboratory  has  designed  an  electronic 
aid  idiich  automatically  uses  the  output  of  automatic  tracking  to  produce 
a  clock°t3^e  traffic  flow  display  for  Hie  controller’s  use.  Oie  Traffic 
Flow  Gspcnap  prowides  a  controller  with  the  capability  for  automatically 
tracking  aircraft  within  a  200-mile  radius  of  the  radar  and  with  a  means 
for  observing  the  predicted  rate  at  idiich  the  tracked  aircraft  will 
arrive  at  a  certain  range.  Its  tracking  channels  automatically  feed 
circuitry  thich  causes  the  time-to-go  of  each  tracked  aircraft  to  be 
displayed  as  a  pulse  position  on  the  periphery  of  the  controller's  PPI. 
from  this  "time”  display,  a  controller  can  easily  Judge  idian  time  delays 
are  necessary.  A  li^t  gun  is  used  to  correlate  the  time-blips  with  the 
tracking  gates  assigned  to  the  various  aircraft. 


IHTAliDJeD  USES  In  the  TBACAL  System,  aircraft  located  within  200  miles 
of  the  HFCC  will  be  directed  toward  the  iH/CrSV-3°  •  control  area  by  a 
traffic  flow  controller  until  the  automatic  terminal  system  accepts 
them.  Centers  not  equipped  with  an  iS/OSH-3  would  find  the  equipment 
a  valuable  semi-automatic  control  aid. 


STATUS:  Coioponents  have  been  breadboarded  and  tested  by  the  Havigation 
Laboratory.  A  specification  has  been  prepared  and  FT-57  funds  reqtieeted 
for  three  service  test  models:  one  for  the  HFCC  at  Fort  Dawes,  one  for 
the  TBACALS  facility  at  VPAFE,  and  one  for  iPGC. 


5*3  Collision  Pr •diction  Halt 


FEQBUDIs  To  prodict  oach  aircraft"  s  futnra  position  in  spaca,  coagpara  it 
vith  the  future  positions  of  all  other  controlled  aircraft^  aad  warn  an 
operator  tiien  the  positions  of  two  or  acre  aircraf  t  are  due  to  coincide 
in  tiae.  in  aircraft"  s  static  position  in  space  can  he  considered  to  hare 
three  diaensions,  its  range  and  its  asianth  froa  a  ground  control  center 
and  its  hel^t  froa  the  ground  beneath  it.  Vien  tiae  is  added  to  the  3prob> 
lea  and  a  ixrediction  aost  be  aade,  it  is  known  that  the  aircraft's  range 
and  azianth  will  change  and  that  his  hei^t  may  change.  The  aaounts  of 
change  in  these  three  diaensions  are  deterained  by  the  aircraft's  true  air- 
speeds  its  heeding  (and  the  noaber  of  degrees  per  second  and  direction  it 
will  turn,  if  it  does),  its  altitude,  and  rate  of  descent  or  ascent  if 
changing. 

These  factors  are  deterained  by  the  aircraft's  perforaance  character¬ 
istics,  the  pilots  actions,  the  velocity  and  direction  of  the  wind  and  the 
air  density  at  the  various  altitudes.  A  prediction  of  an  aircraft'  s  true 
future  position  can  be  aade  only  if  all  these  factors  are  known  or  can  be 
controlled. 

dPffiCULCHs  If  it  is  certain  that,  in  a  given  situation,  all  controlled 
aircraft  will  continue  on  their  present  headings  at  their  present  velocities 
(i.e.,  assuming  the  pilots  are  told  to  do  this  by  a  ground  controller),  a 
reasonable  prediction  aad  conparisdn  of  their  future  positions  can  be  aade 
autoaatically. 

The  iFCRC  Bavigation  Laboratory  has  initiated  a  purchase  request  for 
a  collision  prediction  unit  idiich  will  do  this  in  range  and  asiauth  only. 

Using  the  output  of  existing  analogue  trackers  and  using  known  anar 
logue  cosqiuting  techniques,  the  unit  will  aake  a  linear  extrapolation  of 
each  aircraft's  present  heading  and  velocity  as  stored  in  the  aeaory  circuit 
of  each  tracker.  It  will  cospare  each  predicted  path  with  every  other  pre¬ 
dicted  path  and  activate  warning  signals  when  two  or  acre  aircraft  are  on 
paths  which  will  coincide  in  range  and  azimuth  at  the  same  time.  ▲  con¬ 
troller  will  then  take  action  to  avoid  the  situation  if  his  knowledge  of 
the  altitudes  of  the  aircraft  involved  indicates  there  is  danger  of  a  real 
collision. 

jLkTUhlD  USB:  This  device  will  be  limited  to  predicting  positions  of  air¬ 
craft  ihich  are  being  tracked  and  idiich  are  being  controlled  in  a  strai^t 
line  without  change  of  airspeed  and  without  radical  ^ange  in  altitude. 

Its  warning  signals  should  assist  a  controller  such  as  the  HPCC  Traffic 
Plow  Controllar.  It  is  not  intended  that  the  device  assist  a  monitor  of 
aircraft  being  controlled  by  the  AB/GSB-3  which  directs  aircraft  to  fly 
curved  pa^s  idiile  descending  at  perhaps  ^iOOO  feet  per  minute. 

STATUS:  The  TT-57  contract  has  not  yet  been  awarded.  The  BAD  model  will 
be  operationally  tested  in  the  HFGC. 
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5.^  Air  grtflic  Control  Cmtral  Iir/^3(1D~1) 


IIlQBIBf:  7o  control  nizedotTpe  aircraft  in  a  bnay  terminal  area  in  such 
a  way  aa  to  produce  an  airfield  deliTery  rate  of  120  aircraft  per  hoar. 
Such  control  Includes  the  foUovlnf  prohlems: 

1)  How  to  kesp  track  of  many  aircraft  simoltaaeously  regardless  of 
the  direction  from  idiich  they  cone,  and  accurately  predict  the  time  it 
will  take  for  each  aircraft  to  reach  its  destination,  taking  into  consi¬ 
deration  such  factors  as  the  wind  Telocity  and  direction  and  changes  in 
air  density  caused  by  the  aircraft's  descent,  as  well  as  their  rarious 
airspeeds  and  Changes  in  airspeed  as  the  aircraft  proceeds  fr<«  cruise 
to  final  Telocity. 

2)  To  rapidly  select  a  eafe  time  of  arriTal  for  each  aircraft,  one 
that  it  can  make  end  one  idiich  is  not  in  conflict  with  other  traffic. 

3)  ^0  figore  idiat  headings  the  aircraft  should  take.  Then  it  should 
start  its  descent,  lower  its  gear  and  make  a  final  coclqpit  cheek,  in 
order  that  it  will  arriTe  on  schedule  with  split-second  precision  despite 
any  minor  inaccuracies  in  aircraft  Instruments,  pilot  errors,  or  teaq[>or- 
ary  radar  failures. 


iFFRQACH:  !Qie  AFCRC  laTlgation  Laboratory  designed  an  Air  Traffic  Con¬ 
trol  Central  M/QSS-J  idilch  automatically  tracks  lif  aircraft  signals 
simultaneously,  schedules  their  deliTery  times,  and  issues  control  in¬ 
structions  so  they  will  arriTe  on  schedule.  Die  Al/GrSI-3  will  accept 
data  inputs  from  any  primary  or  secondary  radar  and  produce  control 
orders  idiich  can  be  relayed  manually  or  automatically  OTer  conTsntlonal 
XMt/JSf  radio,  or  Tia  data  link,  to  the  pilots,  thus  forming  a  closed- 
loop  system.  After  manual  assiguMmt,  the  US/GSB-J  retains  the  idsntity 
of  the  aircraft  targets,  selects  the  earliest  possible  deliTery  schedule 
shlch  each  aircraft  can  meet  without  conflict  with  other  traffic  schedules 
and  automatically  orders  off  se*’>  headings  as  necessary  to  pinpoint  each 
aircraft's  arriTal  time  at  the  desired  final  approach  entry  gate  or 
touchdown  point. 

Qtree  Articles  of  the  AH/Gar-3(XDu.i)  are  being  built  by  CSrosl^ 
DlTision  of  ATOO  Msoufacturing  Corporation  in  accordance  wilh  lavlgation 
Laboratory  specifications.  The  AH/6SH-3(Z1^1)  is  more  flexible  and 
efficient  than  the  prototype  Tolscan  equipmant  due  to  HaTigation  LaboraF- 
tory  iaproTements  derelqped  since  the  Tolscan  Tield  Test  in  1952. 

Vith  the  AH/GSB.3(XD-1)  it  will  be  possible  to  automatically 
schedule  aircraft  to  touchdown  rather  than  only  to  final  approach  entry 
gates.  JTli^t  path  conputation  will  take  into  consideration  each 
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(5*4  contlimed.  • . ) 


aircraft's  rate  of  tom,  alloviog  a  wider  tom  circle  for  Jets  than  for 
props.  Sie  tracking  channels  will  aatonaticallj  control  the  gain  of 
tracked  heacon  signals.  indiTidoally  suppressing  any  eztaided  side  lohee 
stkch  as  ring  aronnds,  and  they  will  accept  their  Tideo  inputs  indiridually. 
allowing  selection  of  the  optiann  signal  on  any  glTen  aircraft. 

To  achieve  the  desired  traffic  rates  and  neet  Barigation  Laboratory 
qpecs,  95^  of  the  controlled  aircraft  mist  arrire  at  the  entry  point 
within  plus  or  ainos  9  seconds  of  their  scheduled  arrival  tiaes. 


IMPJtMmEI)  USB:  The  three  Articles  of  the  iB/GSB->3(^3>-l)  are  to  be  used 
as  follows:  The  first  will  be  Installed  in  the  TRACAIS  HPCC  at  Tort 
Dawes,  the  second  will  be  delivered  to  iPOC  in  Tebruary  1957i>  and  the 
third  to  ¥iDC  in  Karch  1957« 

It  should  be  noted  that  the  nuaber  of  channels  and  operators  ra> 
qpired  for  future  US/QSS^3  operational  use  is  dependent  upon  the  desired 
rate  of  delivery  and  the  density  of  the  eipected  traffic.  Tor  exaaple, 

7  channels  and  4  operators  can  produce  a  sustained  traffic  rate  of  60 
aircraft  per  hour,  or  14  channels  and  7  operators  a  rate  of  120  per  hour. 


STATUS:  Seven  chann^s  of  the  Tirst  Article  J^/QSS-^iJS^l)  are  now 
undergoing  co3Q>onent  testing  at  the  Barigation  Laboratory  site  in 
Boston,  Itossachusetts.  ^e  cooplete  l4-ebannel  Tirst  Article  will 
undergo  an  i^roval  test  at  Clinton  County  Air  Torce  Base  in  Ohio 
during  the  Tall  of  195^  under  the  direction  of  Bavigation  Laboratory 
personnel. 
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5.5  Air  traffic  Control  Ciflitra3^iai/Gai-3l3P-2) 


PBOUtHH:  fo  proride  an  air  traffic  control  conpater  with  graatar 
f  10x11)111 17  and  8afet7  than  the  1B/QSS>3(ZD-1)  and  to  rednee  the 
noiiber  of  (^orating  paraonnal  raqtdradU 


ilFBOAGH:  The  Harlgatlon  latborator7  haa  been  atodTing  neana  of 
lasproring  the  JS/dSS-J  and  la  nov  road7  to  Incorporate  Tariona  in- 
prorenenta  in  a  new  nodal.  Althoo^  ita  baaic  philoaopih7  ia  nnchanged 
fron  Ihe  iH/0SI-3(ZD-l),  the  perfomaaoce  of  the  (XD-2)  viU  be  nore 
efficient  In  terna  of  aircraft  per  controller. 

inong  the  new  f  eatnrea  to  be  incorporated  are  the  latoaatio 
£ela7  Orotq>.  a  cotq>ler  for  the  GZd»5  data  link»  flexible  height  pro- 
granning,  eeqaletel7  independent  achednling  for  aix  airporta,  anto- 
natlc  apaeial  aeparatlon,  antonatlc  Teloeit7  correlation  between 
aircraft  and  coiqputer,  and  increaaed  acenrac7  of  achednling. 


IMCHIiTFiiKD  nSl:  Swo  nodela  will  be  obtained  fron  71-57  aerTloe  teat 
ftmda.  One  will  be  inatalled  in  the  TRACAIS  Hi^  Perfomanee  Control 
Center  at  Port  Bawea*  with  the  aecond  to  be  dellTered  to  the  TOACAIS 
facillt7  At  lADC. 


STATUS:  Sjpecif icatlona  are  in  the  initial  atagea  of  preparation  aged 
will  be  read7  b7  Janaar7  1957. 
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PIOBLBI:  To  makm  the  JUM/QSM-J  aore  fall-aaf  e  hy  proridlii^  it  vllb 
Beans  for  sfatoBatleally  detectias  and  indicating  its  own  aalfiuietions* 


iRfiOACH:  file  ITGRC  larlgation  Laboratorj  has  a  oontraet  with  Creslaj 
Division  for  design  and  eonstmetion  ef  a  prototype  antoBatic  Baiaten- 
ance  systsB  for  the  ll/GS]|-3(ZD-l)«  Shis  systsB  will  antOBatieally 
Bonitor  the  vaveforms  and  take  advantage  of  other  Beans  to  cheek  een^ 
fornity  of  eoiqponent  operations,  and  as  a  reanlt  will  provide  indica^* 
tion  of  any  Balfenetions  hy  way  of  warning  lights  and  Bsters  at  an 
antoBatie-eialntenanee  desk. 

nrZBIlJD)  USI:  This  is  a  design  stndy  only.  It  will  eontrihnte  toward 
the  design  of  Ihe  iB/6SB~3(XD<»2). 


5.7  iaiil«tarli»tlon  of  th.  i«/»g»-3 


PRQBLBI:  Tb  reduce  the  total  volxoie  and  power  reqicdreBAts  of  file 
ifi/GSS-3  *0  that  it  will  require  less  space  for  operational  use  and 
he  Bore  econoBieal  and  practical  for  use  fiiere  needed. 


iPIfiOACH:  file  lavlgation  Lahoratory  has  m  BSD  contract  with  Qresley 
Division  of  ATCO  for  a  study  of  Biniaturisation  of  il/0SK>3  components 
in  gneral.  It  should  he  possible  to  suhstantially  reduce  il/Oai-3 
reqpir  AAts  hy  eaploying  new  packaging  techniqpes  and  Biniafiirisation. 


DRBIDXD  USI:  She  results  of  this  stndy  will  he  incorporated  in  later 
BOdels  of  the  iH/0SI.3(XD-l)  and  in  the  ll/6SI-3(XD.2). 
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5*8  iatoMttlo  Tole#  Relay  Qromp 


IRORTilM;  So  notifj  the  pilots  of  eoi^tear<^«riTed  control  orders  iase> 
diatel7  and  accurately:  to  eliainate  possibility  of  hoaaa  errors  canssd 
by  fatlsoe  froa  the  aonotonons  task  of  aanoally  relaying  iastnxotioBS  by 
radio  as  they  aappear  on  gronnd-based  heading  ixidicators  and  brl^tened 
indicator  laas>a:  to  proride  standardisation  cf  il/ OSS-3  control  aessages: 
and  to  decrease  the  nuber  of  operators  and  radio  coaBoaleations  «v>itw»sis 
needed  for  iJr/aSS-3  <9eratlon« 


ifEEQACH:  She  iVGEG  Sailgatlon  Laboratory  initiated  a  contract  vlth  Cook 
Research  Laboratories  for  design  and  fabrication  of  a  15*<hannel  antoaatlc 
Toice  relay  derlce.  Shis  eqnipaent  utilises  Toice  recordings,  on  a  aa^ 
netlc  dma,  of  the  eighty-fire  lS/OSH-3  control  orders,  and  aatoaatlcally 
trananlts  the  a^ropriate  aessages  to  the  pilots  at  the  proper  tiaes. 

She  equipaent  has  a  bnllt-ln  priority  systea  with  prorisions  for  laaedl- 
ately  contacting  aircraft  idiich  are  in  an  eaurgency  condition  and  for 
glTing  instmctions  at  a  naariana  rate  to  aircraft  idiich  are  nearing  their 
destinations  idler e  accuracy  reqoireaents  are  greatest* 

Ihe  iutoaatlc  Toice  Relay  Grotp  aiU  allow  the  four  relay  operators 
to  be  replaced  by  a  single  relay  aonltor  and  will  decrease  the  coammlea- 
tions  requlreaents  froa  four  to  three  oonTentional  RHT/THP  radio  frequen¬ 
cies.  Inch  radio  channel  will  be  tied  in  with  fire  coqputer  channels: 
instructions  will  autoauitically  be  transaitted  on  the  apprcinriate  freqESMi- 
cy  with  each  aircraft  rocally  addressed  by  its  iS/CSB-3  <^iannei  deslgnatioa 
such  as  "dlfEAp’SHEODB”. 


IBSSnSD  USE:  Ihis  aethod  of  getting  control  instructions  to  the  pilots 
has  attracted  considerable  attention  among  aany  ailitary  and  ciTillan 
agencies  for  the  reason  that  it  autoaatises  the  relay  process  without  r^ 
quirlng  any  additional  equipaent  in  the  airplane,  such  as  data  link  requires* 

Sie  prototype  aodei  will  be  integrated  with  the  iJr/aSS-3(ZD-l)  and  be 
subjected  to  ezperiaental  flight  testing  under  the  direction  at  lari^tlon 
Laboratory  personnel*  Ho  serrice  test  aodei  is  scheduled  since  this  derlce 
will  becoae  an  Integral  part  of  &e  iH/USH-3(ZD<»2)* 


SIAIUS:  DmiTery  of  ^e  B&D  aodei  froa  Cook  is  eopectsd  in  iugost  of  1958* 
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5.9  Trade  ^wtltute  Qrogp 


PBOBUM:  Bie  ia/aSl-3  eoqptiter  aay  issue  an  inaccurate  heading  instruction 
to  an  aireref  t  due  to  tse^porary  fading  of  its  radar  signal  during  a  torn. 

If  this  occurs  idien  the  aircraft  is  near  the  end  of  its  initial  ajiproachi 
the  aircraft  007  hare  to  adee  a  go-around;  if  it  is  still  far  out  in  range, 
aanaal  reaesignnent  of  tracking  or  rescheduling  mbj  he  required. 

11  though  the  lV/aSK-3  is  usually  able  to  correct  the  error  autoaatic- 
ally,  it  would  he  preferrahle  to  prersnt  ite  occurence.  It  present,  the 
iS/OSS-J  automatic  tracking  is  designed  to  oontinue  tracking  on  *moBS>ry* 
during  a  fade,  feeding  the  coaster  a  linear  eKtr8i>olation  of  the  aircraft's 
heading  at  the  time  of  its  last  radar  return.  If  the  aircraft  radically 
changes  its  heading  during  the  fade,  the  computer  te^orarily  reoelres  in¬ 
correct  positional  information  on  the  aircraft  (and  its  heading  instructions 
are  based  on  this  positional  data).  Tkfortunately,  a  signal  nay  fade  pr^ 
cisely  because  the  aircraft  changed  its  heading,  causing  a  change  in  its 
attitude  with  relation  to  the  radar  idiich  nay  teo^rarily  offer  leas  of  a 
refleetire  surface. 

IPfBQlCH:  file  ITCRC  Harigation  Laboratory  has  a  camtract  with  the  levton 
CoBq>any  of  Manchester,  Conn.,  for  design  and  fabrication  of  a  Trade  Sob- 
stitute  Groiq>  in  accordance  with  Bsrigatlon  Laboratory  performance  specifi¬ 
cations.  This  derioe  will  provide  the  automatic  trackers  with  a  dynmaie 
substitute  target  idien  the  real  signal  fades.  The  substitute  target  will 
automatically  follow  il/CSS^3  computer  instructions  issued  for  lhat  air¬ 
craft,  in  both  heading  and  Tti.oeity,  and  will  turn  at  the  same  rate  as  the 
real  aircraft. 

The  coagputer  will  reoeire  data  based  on  the  position  of  the  sid>stitute 
target  rather  than  a  linear  extrapolation  of  the  real  adreraft's  last 
known  heading,  file  Track  Substitute  Group  will  increase  the  probability 
that  the  tracking  gate  will  be  cantered  on  its  target  idieu  the  real  signal 
reappears,  that  the  eoiputer  will  continue  to  receive  accurate  positional 
data,  and  that  the  iM/GSS-3  will  continue  to  issue  correct  heading  instruc¬ 
tions  despite  temporary  fading  of  the  aircraft  signal. 

IBTQD2ID  GSE:  file  Track  Substitute  Groxp  being  built  by  lewton  Coapany  is 
a  singl^channel  device  for  e^erimental  use  with  the  1B/0S]|^3(ZD-1).  If 
successful,  a  smlti-ehannel  one  will  be  incorporated  in  the  1B/GSM°3(ZD°’2). 
Is  designed,  it  will  have  no  application  for  use  with  automatic  tracking 
only;  its  use  is  tied  in  with  an  automatic  d7naaiic*path  conputer  such  as 
the  dlir/GSH-3. 

STATinS:  Daiivery  of  the  BfiD  model  is  eopeeted  in  the  7all  of  1956. 
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5.10 


PRffRIJH:  fo  cotqpl*  the  ou^iatc  of  the  il/flai-3  to  ttie  TJSIf  data  liak 
for  axttoaatie  roBOtlag  of  oontrol  erdere  froa  eoiouter  to  aircraft. 


ilfBQAGH: 

(1)  A  (aUU3  ooT9ler  has  heen  desired  at  lanrS^tion  Uboratorj 
azki  is  heing  fahrlcated  loeallj. 

(2)  A  eoi^ler  will  he  desigoed  on  contract  nsing  71-57  BAD 

ftnads. 

(3)  A  CKI(-3  grotad  station  will  he  obtained  throni^  4311i  SysteB 
Office. 


iHPltahlD  USIt  Die  cocqiilera  will  he  nsed  during  a^eriaantal  fli^t 
tests  to  aeasore  accuracy  of  control  and  snithbillty  to  431D  Sjataa 
needs  and  to  evolTO  aeoaptshle  control  room  techaiqaeo  for 
aaxlana  advantage  of  the  data  liak  capahili^. 


SXAEUS:  fhe  CKA-3  eqjuiiaiaat  and  eoqpler  will  he  ready  in  the  fall  of 
1956:  the  coupler  deliwy  date  is  not  acndlahle  yet. 
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5.11 


HtOBLI;  BADOB  (Baa«  Befeua  S7«tea)  has  reqassted  TRACATiS  to  sivpl7 
thaw  with  axtrapolatad  f li^t  plan  data  on  all  friandlj  aireraf t  oparat- 
lac  in  a  BAD6B  araa  orarsaas. 


IFFRQACH:  9ia  Harlgatlon  Laboratory  is  stodyias  ^  prorida  aatoaatio 
aqoipBAt  to  aaat  this  prohlaat.  Baeaosa  of  ttia  larga  ansbars  of  tars^ta 
iaTOlrad,  aaehaalsatloa  is  asaaatial.  Oia  aachlna  will  aeeapt  fli^t 
plan  data  aed  vill  ganarata  a  STiibol  on  a  display  roprasantiag  tha  pr^ 
diotad  position  of  tha  targat  and  ttia  quality  of  tha  data  (i.a..  hov  loag 
it  has  haoB  siaca  thara  has  haan  raliahla  data  on  tha  aetoal  position  of 
tha  targat). 


imHDS  IFSB:  A  singla  noddl  of  this  aq]aipaant  will  ha  installad  at 
Tort  Ttawaa  with  the  data  ranotad  to  tha  BABCT  syatan  at  Bedford.  Mass. 


SSAIDS:  A  design  study  and  fabrication  of  one  aiodal  will  ha  funded  froa 
BAD  sources  as  soon  as  aonay  is  aYallahla. 
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5.12 


.Pgjfflrnigr 


PROBTilMi  To  dotoraino  idiothor  or  not  aa  aircraft  will  !>•  in  daiigar  e£ 
eollldlag  wLtli  othar  traffic  if  ho  flioa  hia  prqpoaad  fligiit  plan.  To 
dotamine  a  aaf a  altamata  fli^t  plan  in  caaa  of  predicted  conflict  on 
the  original  plan;  to  intaraittantly  or  eontlnnall7  recheck  fli^t  plana 
in  the  li^t  of  new  data;  and  to  check  for  conflicts  canaed  hj  aircraft 
instnaaent  atrrora.  wind,  weather,  aircraft  condition,  etc.,  after  take¬ 
off.  ITesent  aethoda  in  nae  are  slow  and  stihject  to  hnaaa  eoqpntatien 
errors. 


ifTBOAGH:  The  iFG&C  Barigation  laiboratory  !q>eeified  general  perforaance 
reqioireBants  for  a  Magnetronic  EesarTisor  to  he  designed  and  hoilt  hp 
Teleregister  Corporation  for  tise  in  Fort  Daves  enronte  control  eoqperi- 
aentation. 

Dfpon  insertion  of  a  route  card  and  depression  of  appropriate  fli^t 
data  keys,  indicator  li^ts  will  hri^ten,  green  for  clear  or  red  for 
conflict,  corresponding  to  each  leg  of  the  route,  lhan  a  conflict 
appears,  adtemative  fll^t  data  keys  will  he  aannally  depressed  or  a 
different  route  card  aannally  inserted  until  ttie  tll^t  plan  produces 
only  green  li^ts.  The  Magnetronic  Beserrisor  will  not  acutoaatically 
sti.eot  an  altematiTe  take-off  tiae,  latitude,  or  route,  hut  it  will  he 
capahle  of  chedclng  for  potential  coxf Hots  between  aircraft  along  20 
aOrvays  with  a  aartana  of  16  legs  and  at  different  altitudes  (in  thou¬ 
sand-foot  Inerenents). 


IfMtUuui  nsi:  Doing  actual  fli^t  plans  filed  with  the  Boston  idr 
Route  Traffic  Center,  lacrigation  Laboratory  personnel  will  evaluate  the 
Magnetronic  BeserTlsor  for  accuracy  and  speed  in  coiputlng  flight  path 
conflictlona. 


STATUS:  FX-56  serrice  test  funds  hacre  hean  prograumed  for  one  model, 
and  JJC  is  now  negotiating  for  a  contract  based  iqpon  an  eahihit  pr^ 
pared  by  the  SKrigation  laboratory; 
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6.0  s»ttcts 


6.1  nr  Applicable  to  TRAOiTiS 


SBQBiaN:  So  Inswe  that  new  t«eb&iq:a«s  ara  adeqpatalj  aoalysad  to 
detvaiaa  thalr  potaatial  application  to  TRiCiLS.  Taehniqnea  that 
hava  potaatial  naa  in  the  f laid  of  air  traffic  control  and  Imding  aaj 
orlginata  as  tha  resnlt  of  effort  in  an  sntlralj  dlff araat  field,  this 
information  therefore  most  ha  gathered  and  sifted  from  a  vide  Tarlaty 
of  sources. 


iRKQACH:  Bie  ifCRC  Harlgation  laboratory  has  a  broad  study  contract 
with  Stayld  Aiglneariag,  Inc.,  of  Plainfield,  lev  Jersey,  under  idiich 
Starid  engineers  are  reqioired  to  investigate  promising  techniques  that 
may  be  pertinent  to  certain  assigned  problem  areas.  She  technical 
and/or  operational  problsia  are  described  in  detail  by  Bavlgation  Labo¬ 
ratory  scientists,  with  priorities  assigned  and  information  sources 
suggested  or  required.  Stacrid  engineers  visit  the  recommended  sources, 
review  pertinent  reports,  and  draft  conclusions  Jointly  with  ttie  iPGBC 
scientists. 

▲s  a  result  of  their  first  assignment,  Stavld  surveyed  and  evalu¬ 
ated  target  generators  and  associated  equipments  mhich  may  be  used  for 
simulation  tests  of  the  il/QSl>3*  Of  their  current  assignments  only 
two  are  unclassified:  1)  Investigation  of  techniques  for  siq^ession 
of  side  lobe  returns  of  secondary  radar  such  as  beam  splitting  tech¬ 
niques  and  automatic  gain  trackiag.  uhlch  may  produce  more  precise  and 
stable  beacon  returns  for  air  traffic  control  use;  and  2)  Inveetiga^ 
tlon  of  large-scale  projection- type  displays,  CSS  displays  giving  both 
pictorial  and  symbolic  Information,  techniques  for  displaying  hel^t 
information,  and  special  type  displays. 

nfftwmi)  USE:  Oie  end  products  of  this  contract  are  recommendations  to 
the  TRACAIi  System  Team.  !Bie  Joint  conclusions  may  thereby  have  a  direct 
effect  on  the  planning  of  future  equipments  included  in  the  431L  System 
and  may  eliminate  unnecessary  di^lication  of  B£D  effort.  A  library  of 
19-to-date  reports,  bibliogreidiies.  and  abstracts  of  pertinent  reference 
data  relative  to  existing  equipments  end  current  BAB  at  other  agencies, 
forms  an  iaqportant  by-prodxu:t  of  this  contract,  available  for  use  by 
interested  scientists. 

SSAZUS:  Sie  contract  using  71-55  funds  empires  1  Sep  5^;  *  sow  contract 
using  71-57  funds  has  been  initiated  to  provide  a  conttn^tlon  of  tills 
work  by  Stavid. 
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iRCDUBU  So  contribate  toward*  laproyiag  air  traffic  control  within 
the  Z.  !• 


iPSRQACH:  9o  proTlde  a  capahility  for*  and  carry  out*  fli^t  aopari- 
Mutation  directed  toward*  laproTed  data  gathering*  autoaMitised 
*toraga  and  di*trihation  of  data*  antouatised  axtrapolation  of  data* 
and  i^proTOd  diaplay* 

Qie  Agperluontal  Airoute  Control  Cauter  and  the  TRiCALS  Hlg^ 
Perfoxnance  Control  Center  will  provide  alaoat  all  of  the  facilities 
and  eqalpuant  for  this  work*  Xq^puant  will  he  designed  and  faibricaded 
for  this  akotlTlty  only  when  such  an  approach  has  heen  ^ecif ically 
reqioeated  hy  the  AHPB  and  is  funded  hy  that  agsMy*  She  prohlea  of 
effeetively  integrating  TRACATiS  and  lir  Sef aaise  eqpipnant  and  tech- 
niq^ies  into  the  CoaBaon  Cyateai  is  a  najor  portion  of  this  work* 


IMSWEiH)  ITSB:  Plight  aaperinentatlon  on  the  Coamon  Systan  will  he 
planned  and  carried  out  Jointly  hy  military  and  ciTil  personnel 
representing  USAP*  TISH*  ABDB*  and  GA4L 


SSAIUS:  Studies  and  plaamlng  are  now  in  progress*  Pli^t  experi¬ 
mentation  will  proceed  in  parallel  witii  and  at  a  rate  consistent 
with  similar  work  in  the  HPCC  and  the  Xq^erimental  Airoute  Control 
Center* 
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7*1  CSBA  Test  Program 


PBOBUCM:  To  plaa  a  program  of  eoperimemtal  fli^t  tests  idiich  will 
Tield  the  information  necessary  for  determining  the  critical  design 
parameters  of  new  equipments  for  the  Coanon  (Ciril/Military)  System. 

The  nature  of  this  problem  requires  a  Gestalt  approach  idiich  will  take 
into  account  the  entwined  requirements,  capabilities  and  status  of  air 
traffic  and  of  control  systems  such  as  the  Airway  Control  System,  SASB, 
XRACALS,  etc. ,  during  a  future  time  period. 

APIBOACHs  Qie  Harigation  Laboratory  initiated  three  contracts  with 
ABDB  funds,  calling  for  three  coopanies  to  participate  with  the  Lab<»‘»- 
tory  in  planning  a  major  aspect  of  the  Common  System  Xxperimental 
Activity  at  Fort  Dawes.  Qie  coapanles  are  Airborne  Instruments  Labora¬ 
tories,  International  Business  Machines  Coorp.,  and  Ihion  Switch  and 
Signal  Company.  They  will  investigate  the  functions  of  an  integrated 
Common  System  of  air  traffic  control,  and  will  recommend  pacific 
flight  tests  idiich  will  define  the  parameters  of  new  equipments  to  be 
developed  tdiich  will  iiqprove  the  performance  of  the  system. 

York  under  the  contracts  will  be  divided  into  phases  of  approxi¬ 
mately  one  month°  s  duration,  with  each  phase  dedicated  to  the  study  of 
a  particular  critical  problem  area,  such  as  data  collection,  tracking, 
eoaputatlon  and  control,  or  communications.  At  least  two  meetings  per 
phase  will  be  held  at  the  navigation  Laboratory,  wi^  all  tiiree  com¬ 
panies  represented,  in  order  to  insure  that  maximum  coordination  end 
interchange  of  data  takes  place  on  the  three  efforts. 

The  three  companies  each  have  a  background  of  valuable  e^erisnce 
directly  relating  to  the  problems  to  be  solved.  For  exanple,  A.  I.L. 
is  presently  imder  contract  with  Brig.  Gen.  Curtis,  Special  Assistant 
to  the  I^esident  of  the  XT.S, ,  to  investigate  the  D.S.  air  traffic 
workload  eoqpected  dtiring  the  period  1960-1970.  I.B.N.  has  been  the 
principal  contractor  of  the  USAF  in  the  design  and  development  cf  the 
A1T/FSQ^7  sage  coaputer.  Ibiion  Switch  and  Signal  has  recently  coapleted 
a  study  at  the  CAA  Technical  Development  and  Svaluation  Center  in 
Indianepolis  regarding  the  routing  of  airway  control  data  within  a  CAA 
center. 

IWESnSD  USX:  Each  contractor  will  draw  xp  conclusions  for  each  phase, 
representing  the  best  analysis  the  contractor  can  make,  on  a  theoretical 
basis,  of  the  degree  to  ihich  integration  is  practical  in  the  selected 
problem  areas  during  the  years  1960-1970.  !Qxey  will  make  recommenda¬ 
tions  proposing  a  specific  practical  test  ihich  can  be  carried  out  prior 
to  19^  to  demonstrate  the  validity  of  each  conclusion. 

STATUS:  IQxese  F^56  contracts  have  not  yet  been  negotiated^  all  three 
will  start  on  the  same  date. 
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7«2  CS8A  Teat  Paalgn.  Data  Collection  and  Aaalysla 


FROOBIJM:  To  olJtain  the  flngl&eeriag  services  needed  to  desiip  tests 
idiich  will  provide  neenlngfnl  data  reigardin^  tbe  operation  of  equip¬ 
ment  for  the  Common  STstea.  To  collect  and  statistlcallj  analTse  the 
test  data. 


APCfiOdCH:  The  iJCRC  Havl^ation  laiboratory  has  initiated  a  contract 
to  obtain  the  services  of  Traaklin  J^tltute  personnsl  idio  have  tech¬ 
nical  and  operational  esperimice  in  air  traffic  control  and  a  coigire- 
hensive  knowledge  of  iSDB  objectives.  Their  contribution  vill  be  a 
logical  extension  of  their  recent  study  of  operations  at  ttxe  Bdston 
iRTC  and  experiments  underimy  at  TDXC  in  Indianapolis. 


lhTJtlihJa>  USB:  It  is  espected  that  Tranklln  Institute  vill  participate 
vlth  navigation  laboratory  and  GAA  personnel  in  the  detailed  planning 
of  tests  and  in  defining  test  criteria.  In  addition.  Tranlclin  Ihstl- 
tutm  vill  be  solely  responsible  for  providing  the  services  and 
materials  necessary  for  data  collection  and  statistical  analysis 
of  the  test  data. 


STATUS:  The  1*1-57  contract  has  not  yet  been  negotiated,  but  the 
navigation  Laboratory  has  requested  that  vork  begin  aa  soon  m 
possible  after  1  July  1956  and  no  later  than  tvo  veeks  after  the  con¬ 
tract  is  VMardedo 
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